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Fast responses 


e Rapid behaviour as result of strong stimuli 


e Part of neuroethology - understanding neural basis of 
behaviour 


e Key features: 
— Small latency from onset of the stimulus - involve fast pathways 
Stimulus represents potentially dangerous event 
Usually all-or-nothing response (fixed action pattern) 
e However this is only the start 
Overrides other behaviours 
Response habituates if stimulus reoccurs frequently 


Fast res ponses Rely on specialised fast pathways 


How do you design a fast pathway? 


Thick axons which have lower core resistance 


Long fibres instead of chains of short synaptically 
linked neurones 


Sheaths around the fibres to reduce external current 
flow (insulation) - myelin sheath 


Fast responses 


Coelenterates (includes Cnidaria) 


e Diffusely arranged nerve cells but do 
possess separate fast pathway 


Withdrawal movement when disturbed 


Long nerve fibres (4-8mm long, 
conduction velocity 1.2m/s; 80ms/10cm) 
mediate fast response (other nerve fibres 
0.04m/s) 


Fast responses Annelids 


e Large diversity of enlarged cells 
Dorsal giant fibres mediating fast withdrawal 


and a reflex arc in the earthworm 
ventral cord 


pn a A e Develop sheath around fibres to 
increase conduction velocity (in 
Lumbricus 45 m/s; 2ms/10cm, 
similar to speed in frogs and fish) 


Ventalgiant n IN Af e (without sheath expected speed is 
12m/s) 


Fast responses Marine Polychaetes (Annelids) 


Giant fibre 


Branch to muscle | Giont-fibre cells | Longitudinal muscle 
Peripheral branch Nerve cord Lateral branch 
+B 
e Crown for respiration / feeding 
e Giant fibres 70% of nerve cord (20m/s) 


e No synapse (fused): all or nothing, no habituation 


Fast responses 


Mauthner cells in fishes 


Giant interneurons - arranged as a pair either side of the brainstem 


Each cell has crossed excitatory projections to motoneurons 
controlling muscle contractions on contralateral side of fish 


Active Mauthner cell inhibits Mauthner cell on other side and with 
that the motoneuron on the ipsilateral side 


Result is intense, rapid turn away from the side the stimulus comes 


from 


Overrides ongoing swimming behaviour 


Fast responses 


e Mauthner: 80-100m/s 


e 40ms from stimulus to 
maximal muscle 
shortening 


e Neural response time 
1/5th of total response 
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Summary: Fast responses 


Specialised fast pathways are widespread, important for 
survival 


Long, large fibres and insulating sheathing increases 
conduction velocity 


Responds to strong, novel stimuli, but are inflexible 


Non-giant escape mechanisms (flexible) follow 


